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My  initial  step,  after  graduation  in  June,  1908, 
was  a  restudy  of  elementary  electricity  at  Armour  Institute, 
the  course  lasting  from  July  to  September,  1908.  During 
October  of  tiie  same  year,  I  obtained  a  position  as  draftsman, 
in  tbie  Engineering  Department  of  the  City  of  Chicago.  At  the 
time  ^investigations  conoernins-  subv/ay  plans  were  being 
conducted  and  the  location  and  plotting  of  all  underground 
utilities  was  an  important  branch  of  the  work.   Information 
as  to  size,  capacity,  kind  and  location  of  these  utilities, 
was  obtained  from  the  offices  of  the  telephone,  telegraph, 
gas  and  electric  light  companies.   This  data  was  compiled 
and  plotted  on  sheets,  each  showing  an  area  of  one  block, 
and  the  entire  area  between  Twelfth,  Chicago,  Michigan  and 
Halsted  Streets  was  covered  in  this  manner.   In  addition  to 
this  data,  tests  and  observations,  showing  the  routing  and 
capacity  of  all  vehicles,  street  cars,  railroad  trains, 
etc.  entering  and  leaving  the  above  area, were  conducted  and 
results  tabulated.   V/hen  an  injunction  restraining  further 
expenditures  for  investigation  purposes,  was  obtained  in 
March,  1909,  the  entire  force  with  the  exception  of  a  few 
heads  of  departments  were  discharged. 

In  May,  1909,  I  was  engaged  by  The  Sanitary 
District  of  Chicago,  as  a  rodman  and  assigned  to  the  engineer- 
ing field  force  of  the  IJorth  Shore  Channel.   While  employed 
on  this  work,  from  May  1909,  to  January,  1911,  my  duties 
consisted  of  obtaining  field  estimates  of  construction  work 
by  contractors  and  the  Sanitary  District,  location  of  sub- 
structures for  bridges,  location  and  alignment  work  on  the 
pumping  station,  miscellaneous  field  surveys  and  general 


#2. 


office  work  In  connection  with  field  duties.   Upon  the 
practical  completion  of  construction  work  on  the  Horth 
Shore  Channel,  I  was  assigned  to  the  Worth  division  of  the 
Calumet-Sag  Channel  engineering  corps.    From  January,  1911, 
to  August,  1912,  as  head  instrument  man,  I  established  pre- 
liminary center  lines  and  estaolished  an  original  cross 
section  over  this  division.   In  August,  1912,  I  was  appointed 
head  of  the  Blue  Island  division  of  the  Galuraet-Sag  Channel 
and  this  position  I  retain  at  the  present  time.   Since  my 
transfer  to  Blue  Island,  all  survey  work,  preliminary  to 
letting  of  contracts  ( including  center  line  alignment, 
original  cross  sections,  resurveys  for  condemnation  law 
suits,  bridge  surveyes,  etc.)  and  all  office  work  (including 
computation  of  estimates,  sketches  and  plans  of  field  work, 
the  compiling  of  daily,  weekly  and  monthly  reports,  etc.) 
has  been  accomplished  under  my  supervision.    The  various 
positions  occupied,  while  engaged  by  the  Sanitary  District, 
have  enabled  me  to  obtain  the  information  necessary  for  a 
discussion  of  the  purposes,  work  and  plans  of  the  Sanitary 
District. 

Following  these  remarks,  I  shall  proceed  to 
a  discussion  of  the  subjects  mentioned  in  my  outline  of 
thesis, sent  to  the  College  Committee. 

PRKLIMIIAHY. 
Many  years  ago,  the  Great  Lakes  formed  an  arm 
of  the  ocean,  but  with  progressive  changes  in  the  elevation 
of  the  ground, they  were  left  in  a  depression.   The  water 
outlets  to  the  ocean  were  from  Lake  Ontario,  as  at  present, 
and  from  Lake  Michigan,  southward  through  the  Illinois  and 
ISlsaissippi  valleys  to  the  Gulf,   This  latter  outlet  was 


tHe  course  of  the  ice  fields  during  the  glacial  period. 
The  southward  moving  glacier  cut  through  the  low  hills 
of  rock,  west  of  Lake  Michigan  and  wore  a  channel,  200» 
deep,  a  miles  wide,  and  20  miles  long.  When  the  glaciers 
receded  northward,  the  channel  became  a  natural  watercourse. 
Swift  rapids  existed  for  a  number  of  miles  at  the  end  of 
the  channel  in  the  rock,  and  beyond  it  in  the  softer  rock, 
where  now  lies  lake  Joliet,  the  water  hollov.'ed  out  a  great 
pool.  As  it  passed  to  the  south,  the  torrent  of  water  from 
Lake  Michigan,  broadened  out  into  a  great  river,  many  miles 
wide  in  the  low  prairie  land.  As  the  present  bed  of  this 
outlet  can  still  be  traced  at  an  elevation  of  7'  above  the 
present  surface  of  Lake  Michigan,  it  is  apparent,  that  the 
level  of  the  lake  at  that  time, was  many  feet  higher  than 
it  :s  now.   During  the  course  of  time,  the  rocks  near 
Chicago  became  sli-htly  elevated,  while  the  water  sub- 
sided^and  as  a  consequence,  the  southern  outlet  from  the 
lakes  gradually  closed.   a  water  shed  was  thus  formed 
between  the  slope  of  the  land  that  drained  into  Lake 
Michigan  and  the  slope  to  the  Illinois  P.iver.   In  1674, 
the  shore  of  Lake  Michigan  extended  11  miles  inward 
to  the  site  of  the  present  town  of  Summit.  During 
the  last  century  and  half,  due  to  deposits  on  the  shore, 
the  lake  receded  to  its  present  position  and  in  the  flat 
shore  lands,  the  Chicago  River  formed,  draining  the  eastern 
aiope  of  the  divide.  During  the  last  century,  conditions 
were  such  that  the  sources  of  the  Chicago  and  Desplaines 
Hivers, (which  is  a  tributary  of  the  Illdnois  and  practically 
the  upper  section  of  the  same  river)  were  for  the  greater 
part  of  the  year  in  a  common  pool  of  water,  except  in  dry 
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seasons.   Land  drainage  and  improvements  due  to  settle- 
ment,have  altered  these  conditions,  hut  as  a  matter  of 
fact,  the  harrier  between, is  hut  a  trifle.   The  building 
of  the  Chicago  Sanitary  and  ship  Canal  was,  therefore,  not 
a  reversal  of  natural  conditions  but  a  restoration  of 
conditions  that  existed  thousands  of  years  before. 

THE  SMITARY  DISTRICT  OS"  CHICAgO  -    OHIGIilAL. 
The  Sanitary  District  of  Chicago  is  adjacent 
to  the  south  end  of  Lake  Michigan,  on  the  west,  in  the 
County  of  Cook,  State  of  Illinois.   It  is  the  urban 
district  of  Chicago  and  its  environs,  with  an  area  of 
358.1  square  miles.   It  covers  the  entire  water  front  of 
Cook  County,  some  33  miles  by  the  shore  line  and  naturally 
drained  to  the  lake  for  the  most  part,  directly  and  by  way 
of  the  Chicago  River  and  the  Calumet  River.  When  investi- 
gations of  our  water  supply  from  Lake  Michigan,  showed 
conditions  to  be  intolerable  and  unless  speedily  rectified, 
would  result  in  a  serious  epidemic  of  typhoid  and  other 
dlarrhoeal  diseases,  measures  of  relief  were  immediately 
undertaken.  A  Joint  Committee, while  utilizing  investigations 
by  Boards  of  Health,  made  researches  of  their  own  and  reported 
the  findings  in  the  draft  of  a  bill  on  February  1,  1889. 
The  Committee  advised  a  channel  that  would  carry  the  flow 
of  the  Chicago  -iiver  away  from  the  lake  and  eventually  dis- 
charge it  into  the  Mississippi  River.   The  findings  took 
into  consideration  the  fact ,  that  conditions  as  outlined 
above,  were  ideal  for  a  dilution  process,  while  the  state 
of  the  art  of  sewage  purification  by  mechanical  separation, 
bacterial  action,  oxidation  and  filtration  v/as  in  its  infancy. 
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In  addition  to  this  objection,  the  cost  of  adequate 
sewage  purification  on  a  large  scale,  was  found  to  be 
almost  prohibitive.  As  a  consequence  of  the  findings, 
the  original  District  was  constituted  by  authority  of 
the  General  Assembly,  under,   "An  Act  to  Create  Sanitary 
Districts  and  Remove  Obstructions  in  the  Desplaines  and 
Illinois  Rivers,"  in  force,  July  1,  1889. 

MAIN  CHAIIEKL  EXT3i^SI0H  ACT. 
While  built  primarily  for  the  disposal  of  the 
City's  sewage  by  dilution  and  for  the  elimination  of 
.  sewage  pollution  of  the  City's  water  supply,  the  possi- 
bilities of  the  channel  for  an  Inland  waterway^ were  icept 
In  mind  from  the  first.   The  promoters  of  the  Organic 
Act  of  1889,  contemplated  the  Main  Channel  to  Lake  Jollet, 
by  reason  of  extensive  works  required  through  the  City  of 
Jollet,  but  consideration  for  the  Illinois  and  Michigan 
Canal  situation  and  riparian  holdings  below,  limited  the 
grant  to  the  head  of  the  Upper  Basin,  except  the  right 
to  "correct,  modify  and  remove  obstructions  in  the  Des- 
Plalnes  and  Illinois  Kivers"  in  order  to  avoid  damage 
from  overflow.   The  water  power  right  was  limited  to 
the  interval  between  the  end  of  the  Main  Channel  and 
the  DesPlalnes  River,  which  could  be  worked  out,  so  as 
to  cover  a  difference  of  4E.4  feet  between  the  level 
of  Lake  Michigan  and  a  crest  of  a  dam,  built  by  the 
State,  at  the  south  end  of  the  Upper  Basin.   Tedious 
negotiations  and  litigation  with  the  State  Canal 
Commissioners  and  owners  of  riparian  rights,  prevented 

water  power  development  until  May,  1905,  when  an  Act  for 
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"Main  Cliannel  Extension  to  the  Upper  Basin  and  V/ater 
Power  Development",  was  passed  by  the  Assembly.   The 
Main  Channel  Extension  Act,   continues  the  Main  Channel 
from  the  Controlling  V/orks  to  the  head  of  the  Upper 
Basin  of  the  Illinois  and  Michigan  Canal  at  Joliet, 
nearly  4  miles.   The  fall  at  the  lock  and  power  station 
site,  two  miles  below  the  Controlling  Works  at  Loekport, 
divides  the  extension  into  two  levels. 


NORTH  SHORE  OHAIIMEL. 

i'or  sometime  prior  to  May,  1903,  it  became 
apparent,  that  the  Districts  directly  north  and  south 
of  the  original  Sanitary  District,  were  contaminating 
the  Chicago  water  supply,  by  disposing  of  their  sewage 
into  Lake  Michigan.   With  the  object  of  placing  these 
districts  under  Sanitary  District  jurisdiction,  the 
extension  act  of  1903, also  annexed  the  Horth  i>hore  and 
Calumet  regions.   This  annexation  increased  the  original 
"District**  area  173.1  square  miles,  making  a  total  of 
358.1  square  miles. 

The  Uorth  Shore  Channel,  completed  lovember, 
1910,  was  constructed  for  the  purpose  of  further  aiding 
to  keep  the  water  supply  of  the  people  of  the  District, 
pure  and  undefiled,  by  affording  an  outlet  for  the 
sewage  of  the  large  territory  between  the  City  Limits 
and  Lake  County.   This  territory  contains  the  City  of 
Bvanston  and  several  towns  and  villages  along  the  lorth 
Shore.   The  channel  extends  southwesterly,  fiom  Wilmette 
on  Lake  Michigan,  for  about  3  miles  and  then  practically 
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south,  for  alDout  5  miles,  to  an  iateraeotion  v/ith 
the  north  Branch  of  the  Chicago  River.   It  has  a 
length  of  about  8  miles,  an  average  excavation  of 
85  cubic  yards  per  lineal  foot,  and  a  capacity  of 
1000  cubic  feet  per  second,  under  a  3  foot  lift. 
The  average  cost  of  the  work  was  a  little  over  20 
cents  per  cubic  yard,  as  against  29  cents  per  cubic 
yard,  the  cost  of  similar  work  on  the  Main  Drainage 
Channel,  due  to  the  improvement  of  methods  of 
excavation J  since  completion  of  the  Main  Channel  in 
1900. 

LAWHEUCS  AYSKUE  AKD  39TH  STRESr  COHDUITS. 
To  take  care  of  the  sewage  of  the  portion  of 
the  City  population,  lying  near  the  lake  shore,  intercept- 
ing sewers,  extending  parallel  to  the  shore  line,  have 
teen  constructed,  the  sewer  to  the  north,  sloping  north 
and  south  to  Lawrence  Avenue  and  the  sewer  to  the  south 
sloping  north  and  south  to  39th  Street.  Eear  the  inter- 
section of  the  intercepting  sewers  with  Lawrence  Avenue 
and  39th  Street^are  located  the  Lawrence  Avenue  and  the 
39th  Street  Pumping  Stations,  and  at  these  points  the  water 
ia  lifted  for  a  flow  to  the  west.   The  Lawrence  avenue 
conduit,  16  feet  in  diameter,  extends  west  from  Lake 
Michigan  and  empties  into  the  Chicago  Hiver,near  its 
Intersection,  with  the  lorth  Branch.   The  39th  Street 
conduit,  20  feet  in  diameter,  extends  west  from  Lake 
Michigan  to  Bubbly  Greek,  and  in  addition  to  conveying 
sewage  from  the  main  interceptor,  it  also  aids  the  flush- 
ing of  Bubbly  Greek.  While  this  conduit  was  planned  to 
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supplement  the  flow  in  the  river   by  some   2000  second  feet^ 
it  has    been   operated  for   part   of    its   capacity  only,   and 
to   insure  continuous  performance  to   specifications,   a  new 
inlet  and  revised  operating  machinery  will  be  necessary. 

LAKE  DIVEHSIOH  A J   OHIOAGO. 
Before  proceeding  to  a  detailed  account  of  the 
Calumet-3ag  Channel,    it    is  deemed  advisable  to   submit  a 
few  facts,    in  connection  with  the  controversy  obtaining 
at  present,    bet?/een  the  Sanitary  District  of  Chicago  and 
the  United  States  Government,   relative  to  diversion  of 
water   from  Lake  Michigan. 

During, May,    1899,   previous  to  the  opening  of  the 
Main  Channel,    the   "District"   submitted  a  permit   to   the 
Government,   for   the  passage  of  SOOOOO  cubic  feet   of  water 
per  minute  through  the  Chicago  River,    or   so  much  thereof 
as  the  River   could  carry  without  undue   injury  to  navigation ^ 
and  subject  to  modification,   revocation  and  the  will  of 
Congress.      The  permit  refers  to  an   improvement   of  the 
Chicago  River   between  the  Lake  and  the  Drainage  Canal  at 
Robey  street,   for  a  flowage  capacity  of  300,000  cubic  feet 
per  minute, with     a  Telocity  of  1^  miles  per  hour.      The 
capacity  of  the  river    improvement  had  been  over-estimfeted 
and  after   experimenting  with  various  volumes,   a  "Supplemental 
Permit"   of  December,   19'0l,   fixed  the  amount  at  250,000  cubic 
feet  of  water  through  the  river.     Ho  change  has   since  been 
made  therein,   other  than  a  permit  for  a  temporary  flow  of 
"^    360,000  cubic  feet  per  minute  during     the  winter   of  1903» 
This  permit  on   its  face,   relates   solely  to   the  passage  of 
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water  througli  the  Chicago  River,  between  the  lake  and 
the  Drainage  Canal  at  Robey  Street,  and  is  conditioned, 
only  by  the  capacity  of  said  river  and  the  protection  of 
navigation  therein.   It  does  not  neccessarily  a^Dply  to 
flow  in  the  closed  season  and  to  water  received  through 
adjuncts. 

Since  1900,  the  water  in  the  Main  Channel  has 
become  greatly  polluted  and  very  offensive  to  sight  and 
sm0ll,  due  to  the  increase  of  population  in  the  District 
and  the  opening  of  the  Horth  Shore  Channel,  Lawrence 
Avenue  conduit  and  the  39th  Street  conduit.   Xhese 
connections  have  not  only  cogitributed  additional  sewage 
to  the  Main  Channel,  but  the  additional  flow,  by  flushing, 
has  increased  active  circulation  in  the  South  Fork  and 
the  Horth  Branch, and  as  a  consequence,  has  materially 
increased  the  burden  in  the  Main  Channel.   Trade  wastes 
in  the  South  Fork  and  the  ITorth  Branch,  which  were  before 
largely  disposed  of  through  septic  action  and  sedimentation, 
have  been  stirred  up  and  brought  into  the  Main  Channel, 
This  is  the  condition  at  the  present  time  and  is  the  reason 
why  the  demand  for  10,000  cubic  feet  per  second  is  jjequested 
of  the  Government. 

On  formal  application  of  the  sanitary  District  of 
Chicago, to  the  Secretary  of  War,  for  permission  to  withdraw 
from  Lake  Michigan,  through  the  Chicago  River  and  Calumet 
River,  not  to  esceed  10,000  cubic  feet  per  second,  such 
permission  to  be  revocable  at  any  time  by  the  Secretary  of 
War  and  subject  to  such  action  as  the  Congress  of  the  United 
States  may  see  fit  to  take  in  the  premises,  the  prayer  of  the 
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petition  was  denied  for  the  follov/ing  reasons:- 

1.  That  the  diversion  of  10,000  cuhic  feet  per 
second  from  Lake  Michigan,  as  applied  for  in  the 
petition,  would  substantially  interfere  with  the 
navigable  capacity  of  the  navigable  waters  in  the 
Great  Lakes  and  their  connecting  rivers. 

2.  That  for  this  reason  it  would  be  inappropriate 
for  the  Secretary  of  War,  without  express  Congressional 
sanction,  to  permit  such  a  diversion,  however  clearly 
demanded  by  the  local  interests  of  the  sanitation  of 
Chicago. 

3.  That  from  ascertained  facta,  no  case  of  local 
permanent  necessity  is  evident. 

4.  That  the  provisions  of  the  Canadian  Treaty, for 
a  settlement  by   a  Joint  ConiiniSBion  of  "questions  or 
matters  of  difference  between  the  United  States  and 
Canada",  offer  a  further  reason,  why  no  administrative 
officer  should  authorize  a  further  diversion  of  water, 
manifestly  so  injurious  to  Canada,  against  Canadian 
protest. 

As  a  rebuttal  to  the  reasons  for  refusal  of 
the  permit  by  the  Secretary  of  Viar ,  the  Sanitary 
District  submits  the  following  arguments:-  (condensed 
as  largely  as  possible). 

1,   That  the  Chicago  Drainage  Canal  and  the  Illinois 
^^^   Michigan  Canal  are  established  on  the  basis  of 
natural  streams  or  outlets,  by  proper  and  sufficient 
authority  and  the  disposal  of  Sewage  in  such  channels 
is  on  the  same  footing  as  in  natural  streams. 
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2.   TTie  Secretary  of  War  is  delegated  by  Congress, 
with  certain  powers  respecting  the  conservation  of  the 
navigable  waters  of  the  United  States, and  this  legislation 
does  not  authorize  an  interference  Y»'ith  the  diversion  of 
waters^by  way  of  the  Chicago  Drainage  Canal , for  various 
reasons,  the  powerful  one  being  ,  that  the  rights  of  States 
are  superior  to  those  of  material  and  artificial  persons, 
to  whom  the  legislation  particularly  applies. 

3.  lo  iBaterial  effects  result  from  the  Chicago 
diversion. 

(a)  The  degree  of  effect,  is  an  inference  from 
"subtle  expert  analysis  and  not  capable  of  proof  by  direct 
observation. 

(b)  The  effect  is  a  part  of,  and  contributory  to 
much  greater  changes  that  have  not  been  thought  worthy  of 
correction. 

(c)  Ho  competent  official  observations  or  deductions 
therefrom,  were  made  until  after  the  opening  of  the  canal 
and  such  observations  and  deductions  are  still  in  progress. 

(d)  The  interested  public  was  fully  advised  respect- 
ing the  probabilities, prior  to  and  during  the  construction 
of  the  Chicago  Drainage  Canal  and  no  protest  was  made. 

(e)  A  margin  of  depth  beneath  the  vessel,  several 
times  the  alleged  defect,  la  recognized  as  sound  practice  and 
Is  dictated  by  prudence  on  account  of  unforeseen  fluctuations. 

(f)   Channel  and  harbor  deepeningjdur ing  and  since 
the  construction  of  the  drainage  canal, are  still  in  progress 
and  greater  depths,  already  predicated  by  the  Davis  loclc, 
many  times  exceed  the  alleged  effect. 
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4.  The  benefits  exceed  the  damages, 

(a)      The  damages  as   officially  estimated, 
are  small   in   comparison  to   benefits  and  such  estimates 
are   excessive, 

5.  Adequate  remedies  are  f easible.yarying  with  the 
locality  and  purpose, 

6.  The  Canadian  grievance,    does  not  differ    in  character 
from  that  of  the  United  States   but    is  normal  above  liagara. 
Her   chief  population  and  commerce  pertain  to  Lake  Ontario 
and  the  ;3t.   Lawrence,  where  the  effects  are  less  and  the 
dommerce   small   in   comparison  to   the  upper   lakes.      Remedies 
are  easily  applied.      Treaties   give  Canada  no  redress. 

Thus  the  arguments   stand  and  at  the  present  time, 
new  information  and  statistics  are  being  prepared  for   sub- 
mission to  the  Government  with  a  hope  of  a  change   in  decision. 


CAHffi3T-SAG  CHAillEL. 
Since  the  starting  of  the  Government  suit,    the 
Engineering  Department  of  the  Calumet-Sag  Channel,   has  aimed 
to  develop  some  project, which  would  adequately  take  care 
of  the  Calumet  district,  whether   or   not  the  Sanitary  District 
is  allowed  to  take  10,000  cubic  feet  per   second  from  the  lake. 
Under   the  diversion  of  this  amount   of  water   from  Lake  Michigan, 
three  projects  were  developed.      The  project  finally  decided 
upon, consists  of  a  canal  through  the   Sag  Yalley,    capable  of 
carrying  2,000  cubic  feet  per   second,   with  intercepting  sewers 
conveying  the   sev/age  of  the  iiag  district  to  the  east,   to  the 
beginning  of  the  canal.      The  canal  begins   just   east  of 
Blue  Island,   where  the  setsage  from  the   interceptor   will  be 
discharged  weet  of  the  controlling  works.     Under   this  project 
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7,000  cubic  feet  per   seooad  will  be  brought  through  the 
Chicago  reiver,   1,000  cubic  feet  per   second  through  the 
39th  Street    conduit  and   2,000  cubic  feet   per    second  through 
the  Calumet-Sag  Channel,  making  a  total  of  10,000  cubic  feet 
per   sedond.     On  account  of  the  large  floods  of  the  Calumet 
region  in  times   of  freshets,    it    is  not  practicable  to  divert 
the  entire  flood  waters  of  the     District  to  the  main   canal 
at  Sag,   as   this  amount   of  water   discharging  into  the  canal 
at  tiiis  place, would   crowd  the  Chicago  River  waters    into  the 
lake  and  would  much  exaggerate  the  flooding  or   overflow 
conditions  of  the  Illinois  Valley.     With  a  2,000  foot   canal, 
there  would  be   only  about   25  days  during  the  year , when  the 
Calumet  River  would  discharge   into  the  lake,   and  only  8  days, 
when   it  would  be   stagnant,      \7hether   the   suit  with  the  Govern- 
ment  is  won  or   lost,   this  project  with  some  additional 
purification  features,   will  suffice. 

PRSLBIIIA3Y  COilSTRUCTIOE  WORK. 

After  deciding  upon  the  project,    immediate   steps 

were  taken  to   secure  the  necessary  right  of  way.        The  fiisst 

construction  work,   done   in  connection  with  the  Oalumet-Sag 

Channel,   was     the  deepening  of  the  Calumet  Feeder   from  the 

Illinois  and  Michigan  Canal,   for   a  distance  of  3^  miles  east. 

The  reopening  of  this  natural  drainage  ditch^has  drained  the 

western  portion  of  this   territory  through  v/hich  the   channel   is 

to  be  excavated,  thus  facilitating  the  work  of  construction. 

This  improvement  was  performed  by  means  of  a  floating  Marion 

dredge,  equipped  with  a  40- ft.  boom  and  a  1|-  yard  dipper.  To 

drain  the  middle  of  the   cut    in  like  manner,    the  i;ianitary 
District   excavated  a  drainage  ditch,    extending  from  Piper's 

Road,  the  west  end  of  Section  #8,  to  a  point  near  the  west 
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City  Limits  of  Blue  Island.  At  this  point,  the  diteli 
empties  into  Stony  Greek,  tlae  natural  drainage  stream  for 
the  east  end^and  is  then  carried  to  the  little  Calumet 
River.  An  examination  of  print  I  will  give  a  comprehensive 
idea  of  the  location  of  the  Oalumet-Sag  Channel  and  surround- 
ings.  This  work  was  preliminary  to  the  letting  of  contracts 
for  the  construction  of  the  channel  through  the  middle  portion. 
For  the  purpose  of  draining  the  east  end  of  the  work  and 
facilitating  construction,  a  diversion  of  the  waters  of  Stony 
CreeiC  was  necessary  and  this  was  accomplished  by  means  of 
a  ditch,  50  feet  on  the  bottom,  with  1  on  1  side  slopes, 
beginning  at  the  C.  R.  I.  &  P.  bridge  over  Stony  Creek  and 
extending  southeast,  to  an  intersection  with  the  Little 
Calumet  River.   Excavation  was  accomplished  hy  means  of  a 
70-ton  Tulcan  shovel  with  35-ft.  boom  and  a  S^  yard  bucket, 

MATERIAL  AUD  CROSS  SECT  I  Oil. 

The  construction  of  the  east  and  west  ends  of  the 
canal, is  facilitated  by  the  fact  that  the  ground  ii   fairly 
high  and  dry,  but  the  middle  portion  lies  in  a  swamp,  some 
&|-  miles  long  and  vayying  in  v/idth  from  l/4  to  l/2  mile. 
This  fact  renders  the  excavation  of  this  portion  somewhat 
more  difficult, presenting  the  difficulty  of  handling  a  large 
amount  of  surface  water  at  practically  all  times,  while  the 
work  is  under  way. 

The  material  to  be  removed  has  bee&classif led  under  the 
tv/o  general  heads  of  "glacial  drift"  and  ''solid  rock",  and 
unit  prices  are  paid  on  this  basis.   "Glacial  drift"  is 
described,  as  comprising  "all  material  that  overlies  the  solid, 
stratified  limestone  rock  in  its  original  bed,^nd  "solid  rook" 
comprises  "all  stratified  limestone  found  in  its  original  bed." 
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Wliile  these  a^e   the  general  heads,  the  material  encountered 
at  the  east  and  v/est  ends  of  the  canal^ differs  widely  f?OK 
that  found  in  the  portion  through  the  swamps.   On  the  high 
groundjl  foot  to  £  feet  of  black  dirt  is  followed  by  sandy 
clay  and  gravel,  from  3  to  6  feet  in  depth.   Belovtr  this  is 
encountered  hard  white  clay,  gravel,  boulders  and  conglomerate, 
a  material  almost  as  hard  as  cemented  gravel  and  boulders. 
The  average  rook  cut  at  the  west  end  varies  from  15  feet  to 

25  feet,  while  at  the  east  end,  the  cut  is  somewhat  less. 
The  average  total  depth  of  excavation  is  about  35  feet. 
Through  the  sv/ampy  portion,  extensive  peat  beds  and  decayed 
vegetable  matter  are  encountered,  extending  from  the  surface 
to  a  depth  of  from  3  feet  to  15  feet.   Belov/  this,  a  layer  of 
silty  clay,  of  very  unstable  character,  varying  from  3^ feet 
to  8  feet  in  depth  is  found,  and  underneath  this,  a  stratum  of 
hard  clay,  cemented  gravel  and  boulders, generally  overlies  the 
solid  rock.   Through  the  awamp,  the  rock  cutting  varies  from 
about  15  feet  to  nothing,  and  the  average  total  depth  of 
excavation  is  about  35  feet. 

The  radical  difference  between  the  materials  encountered, 
through  the  high  and  lo?/  portions  of  the  Right  of  Vifay, 
necessitates  a  change  of  cross  section.   When  the  rock  cutting 
is  less  than  15  feet , an "earth  section"  is  used,  and  where  the 
rock  cutting  is  greater  than  15  feet,  a  "rock  section"is  used. 
Due  to  changes  in  stability  of  the  materials  encountered,  the 
right  of  way  of  the  channel  -fear ies  from  200  feet  to  1200  feet 
each  side  of  the  center  line,  the  voider  portion  being  required 
where  the  material  is  softest.   To  provide  for  future  enlargeqient 
of  the  channel,  without  the  rehandling  of  spoil,  the  south  berm 
has  been  made  larger  than  the  north  berm.   Both  earth  and  rock 
sections  have  been  d^rfti^Q^  to  carry  2,000  cubic  feet  of  water 
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per  second,  witli  an  approximate  depth  of  £0  feet  and  an 
available  fall  of  3  feet, from  Lake  nicTaigan  to  tlie  Main 
Drainage  Canal  at  Sag.   In  addition  to  the  large  drainage 
ditches  hjillt  by  the  Sanitary  District,  collateral  ditches, 
to  intercept  and  carry  off  surface  drainage  during  dou- 
struction,  have  heen  designed.   These  ditches  are  built 
by  the  contractors  at  unit  prices  and  extend  along  the  edges 
of  the  right  of  way,   They  are  connected  with  the  channel 
at  frequent  intervals  by  cross  ditches  and  concrete  outfalls 
are  provided  at  their  outlets. 

PRSIIMIiTARY  MD  COKSTRUOTIOI  SURV3Y  WORK. 
Preliminary  to  letting  of  contracts  and  beginning 
of  construction,  considerable  field  work  is  necessary. 
The  center  line  of  the  channel,  with  the  necessary  offset 
linos,  are  first  established.   Small  pine  stakes,  7/ith  a 
cupped  tack,  are  placed  at  the  100  ft.  points  and  oak 
hubs  Yi?ith  a  cupped  tack  are  set  every^   500  feet  and  at  all 
changes  in  alignment.   The  offset  lines  are  so  established, 
as  to  extend  along  both  berms  and  be  available  v/hen  excavation 
is  started  &a&  the  center  line  destroyed.  All  important 
points  on  the  center  line  and  offset  lines  are  referenced 
when  possible,  to  points  beyond  the  spoil  limits,  to  provide 
for  re-establishment  in  case  of  slides  or  upheavals.   After 
the  establishment  of  center  line  and  offset  lines,  the 
elevations  of  the  original  ground  were  obtained.   Gross  sections 
were  taken  every  25  feet  and  the  sections  extended  to  an  aver- 
age of  250  feet  each  side  of  the  center  line.   The  elevations 
along  cross  sections  are  taken  every  ^   feet  and  at  all  breaks 
in  the  ground.   E4  bridges  will  cross  the  channel  and  bridge 
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surveys,  showing  plusaes  and  angles  at  the  intersection  of 
center  line  of  channel  and  the  center  line  of  roads,  detailed 
cross  sections  at  right  angles  to  the  center  line  and  at 
right  angles  to  the  roads,  shov/ing  ditches,  drains,  etc., 
and  the  location  of  all  private  and  public  utilities,  Y/ere 
made.  Miscellaneous  information  as  to  location  of  property 
lines,  for  use  in  condemnation  proceedings,  the  location, 
alignment  and  elevation  of  public  roads  in  the  vicinity, 
measurement  of  existing  bridges,  culverts,  drains,  etc.  was 
obtained,  when  demanded.   After  plans  and  specifications  were 
obtained  from  the  Main  Office,  line,  slope,  and  grade  stakes 
were   set  for  the  collateral  ditches, and  slope  stakes 
established  for  the  main  cut.   These  slope  stakes  consist;  of 
S?  iron  pipes, 5  to  8  feet  In  length  and  driven  4  to  6  feet  In 
the  ground.   They  are  practically  permanent  and  only  need 
resetting  when  torn  loose  by  the  dra^  lines.  Upon  the  starting 
of  construction  work,  a  field  force  is  continually  used  In 
setting  line  and  grade  stakes,  laying  out  diversions,  flumes, 
culverts,  etc.,  and  obtaining  field  Information  necessary  for 
monthly  estimates. 

Oi-FIOa  WORK. 
Office  work  consists  principally  of  the  preparation 
of  all  dally,  weekly  and  monthly  reports,  preparation  of 
sheets  and  drawings  of  field  measurements  and  surveys,  and 
reduction  and  computation  of  field  notes,  for  the  purpose  of 
preparing  the  monthly  estimates  for  osntractors.  A  complete 
record  Is  kept  of  all  men  and  material  employed  and  used  on  the 
various  sections  and  a  proper  distribution  made  of  the  same. 
(For  sample  of  monthly  material  report  see  print  II.)  This 


#18. 


information,  upon  reduction,  enables  the  District  to  keep 
a  complete  check  apon  operations  of  contractors. 

Monthly  estimates  are  obtained  by  the  following 
process.  The   total  yardage  between  the  original  surface 
and  horizontal  plane,  belov?  the  bottom  grade  of  the  channel, 
is  obtained  between  any  stations,  as  for  example  between  Station 
620+00  and  Station  630+00.   The  elevation  of  the  ground,  after 
monthly  excavation  , is  obtained  between  the  two  limits  and  the. 
total  yardage  between  the  surface  and  the  base  plane  Is 
computed.   The  difference  between  the  two  computations  is 
the  amount  excavated.   This  system  is  simple  and  eliminates 
interpolation  and  irregular  ordinates. 

C01TS?RUCTI0N  Y/OKE. 
The  Oalumet-Sag  Channel,  extending  from  station  0+00 
to  station  857+10.41, is  divided  into  14  contract  sections,  and 
at  the  present  time  sections  1  to  12  are  under  constguotion. 
Only  2  tf  these  sections,  10,  11,  and  12^are  under  my  super- 
vision, while  one,  section  #9,  is  practically  (due  to  inspection 
and  force  account  work)  under  my  care.   Construction  work  on 
sections  1  to  S^will  only  be  considered  in  general,  while  a 
more  detailed  account  will  be  attempted  for  sections  10,  11  and 
12,  An  examination  of  print  III  will  give  information,  concern- 
ing the  contracts  on  the  different  sections,  amount  of  unit 
quantities,  prices,  etc. 

CONTRACT  SECT I 01  #1. 
Hock  Section. 
Work  of  digging  the  collateral  ditches  on  this  section, 
started  during  December,  1914,  was  accomplished  by  means  of  a 
small  Bucyrus  shovel  and  outcropping  of  rock, necessitated  blasting 
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of  most  of  this  material.   At  the  present  time,  excavation 
Of  glacial  drift  from  the  east  half  of  the  secticujis 
performed  by  means  of  a  #76  Marion  shovel,  with  special 
boom  and  dipper  stick,  and  a  2-|-  yard  Marion  bucket.   The 
material  is  emptied  into  3f-  yard  cars  and  conveyed  to  the 
spoil  area  by  means  of  dinkey  engines.   The  contemplated 
scheme  of  excavation  is  as  follows:-     The  remaining 
glacial  drift  is  to  be  removed  by  two  175-3  steam  drag 
lines,  weight  230  tons  each»  length  of  boom  125  feet, 
working  on  each  berm.  After  removdl  of  glacial  drift,  the 
rock  is  blasted  and  moved  to  spoil  area  by  the  use  of 
8  yard  skips.   These  skips,  loaded  by  the  steam  shovel, 
working  in  the  cut,  are  raised  and  sv/ung  by  the  drag  lines. 
Three  new  Sullivan  Duplex  channeling  machines,  the  largest 
type  made,  with  a  double  chopping  engine,  are  to  be  in- 
stalled for  rock  channel,  and  new  Sullivan  Improved 
Tripod  Drills  with  a  1-|-"  hollow  steel,  will  drill  the  rock. 
A  7,000  ft.  3"  pipe  line  on  the  north  berm,  with  taps  every 
100  feet,  is  a  distinct  improvement  over  general  methods. 

COFTRAGT  SBCTIOU  #2. 
Hock  Section. 
With  the  exception  of  some  rock  excavation  at  the  west 
end  and  the  building  of  concrete  walls  on  each  side  of  the  channel, 
work  on  this  section  is  practically  completed.  (See  picture  #1.) 
The  excavation  of  glacial  drift  in  the  channel, was  accomplished 
with  a  Bucyrus  drag  line  excavator,  moving  along  the  berms. 
The   machine  is  equipped  with  an  85  ft.  boom  and  Bucyrus  and  Page 
£•!•  yard  buckets.  After  removal  of  glacial  drift,  the  blasted 
rock  was  loaded  on  4  yard  dump  cars,  by  means  of  a  #76  -  70  ton 
Bucyrus  steam  shovel,  with  special  boom  and  dipper  stick,  and 
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hauled  to  the  spoil  area  by  small  locomotives ^ In  11  car 
l!£ains.  The   cutting  of  the  vertical  rock  faces  was  performed 
by  means  of  Ingersoll-3and  steam  channelers ^and  drilling  was 
accomplished  by  means  of  Inger soil-Hand  steam  drills.   Jack- 
hammer  steam  drills^for  use  in  drilling  holes  from  1  foot  to 
3  ft.  in  depth, are  used  as  shown.   (Picture  #S) . 

COHTRAOI  SECTION  #3. 
Rock  and  E^Ah  Sections, 
Uscavation  of  glacial  drift  and  the  first  lift  of  rock 
Is  completed  on  this  section.   Excavation  of  glacial  drift  was 
accomplished  by  means  of  a  style  0,Lidgerwood  steam  drag  line, 
weight  160  ton,  length  of  boom  70  feet  and  1^  yard  buckets, 
and  a  Lldgerwood  drag  line,  weight  75  ton,  length  of  boom  70 
ft.  and  Z^  yard  bucket.    Removal  of  rock  was  performed  by 
means  of  skips  fastened  to  the  drag  line  boom  and  loaded  by 
means  of  a  Marion  shovel,  weight  90  tons,  length  of  boom 
26-I-  ft.,  length  of  dipper  stick  26^   ft.,  and  a  S|-  yard  bucket. 
(Picture  #2  shows  the  thickness  of  the  layers  of  rock  in  places) 

COITRAOT  SEC TIGS  #4. 
Sarth  Section. 
This  section  has  presented  many  difficulties,  due  to 
the  soft  material  encountered,  which  has  caused  a  number  of 
serious  slides.  Excavation  of  glacial  drift,  was  performed 
by  a  Marion  self-propelling  steam  drag  line  excavator,  with 
a  100  ft.  boom,  3^  and  6  yard  Marion  buckets  and  hydraulic 
jacks  under  each  corner.   On  account  of  the  sliding  into 
the  channel  of  portions  of  the  berm  and  spoil  area,  steam 
shovels  were  used  in  the  cut  and  earth  and  rock  loaded  into 
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cars  and  hauled  to  the  spoil  area.   At  present  an 
agreement  has  been  ^ade, whereby  the  contractor  on  section  #3, 
will  haul  rock  and  hard  material  from  section  #3  ,by  means 
of  cars  and  dinkeys  and  deposit  it  between  the  side  slopes 
and  the  theoretical,   fPicture  #4  gives  an  idea  of  the 
irregular  slope  of  the  rock  encountered  at  times.) 

CONTRACT  SECTIOl  #5. 
Bairth  Section. 
The  material  on  Section  ^5  changes  near  the  middle 
of  the  section,  from  hard  clay  and  stone  to  soft  clay  and 
peat.  Work  of  excavating  the  hard  glacial  drift  and  rock 
at  the   west  end,  was  accomplished  be  means  of  2  electrically 
operated jLldgerwood  drag  lines.'  They  weigh  145  tons  each.,      ^ 
have  100  ft.  booms  and  use  2^  yard  Page  buckets.   Drilling 
was  accomplished  by  means  of  3  Inger soil-Rand  wagon  drills 
and  an  old  Buckeye  Vifell  drilling  machine.   For  the  excavation 
of  the  soft  material  on  the  east  end  of  the  section,  a  IS" 
electrically  operated  hydraulic  dredge, with  a  12"  Morris 
pump,  having  a  cutter  on  the  end  of  the  suction  pipe  to  allow 
material  to  enter,  was  designed, and  is  now  in  use.   (Picture 
-y5).   The  soft  material  will  not  maintain  the  theoretical 
slope  and  after  removal  of  all  such,  a  drag  line  v/ill  be 
placed  in  the  cut  and  the  space  behind  the  theoretical  slope  , 
backfilled  with  hard  material, 

COHTHACT  3BCII0E  #6. 
Earth  Section. 
The  material  on  Section  #6  changes  from  the  soft  to  the 
hard  and  back  again,  and  as  a  consequence,  the  same  methods  of 
excavation  used  on  section  #5  were  used  on  section  #6,  "^he  portion 
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of  :;lie  secolon  through  the  hard  material, is  praotically 
completed  and  rip-rap  paving  on  t^ls  section  is  in 
splendid  condition.   (Picture  #6).     The  west  end  of 
section  7^6  will  be  excavated  in  the  same  manner  as  sections 
#7  and  8. 

GOITTHACT  SSCTIOH  #7  AUD  #8. 
Earth  sections. 

These  sections  extend  through  the  swamp  region 
and  work  of  excavation  can  only  be  accomplished  by  means  of 
hydraulic  dredges.   The  dredge  in  use  has  an  18"  intake, 
with  pumps  operated  by  electricity.   A  2300  volt  submai' ine 
cable  transmits  electricity  from  the  high  line  to  the  machine. 
After  removal  of  soft  material  from  the  cut,  by  dredge  and 
pipe  line,  a  200  ton  electric  shovel  with  a  72-ft  booip, 
a  35-ft.  dipper  dtiok  and  a  3-|-  yard  Marion  bucket,  will  load 
material  into  cars  for  transportation  to  spoil  area. 
These  oars  will  have  a  capacity  of  12  yards  and  w^ill  be 
driven  by  a  motor  on  each  end,  receiving  electricity  from 
a  third  rail. 

GOITRACT  SECTIOE  -#9. 
Earth  Section, 

A   different  sbheme  for  the  removal  of  dirt  from 
the  cut  to  the  spoil  area, appears  on  section  #9, in  the  form 
of  an  incline  and  tipple.   (Picture  #7).  A  Marion  steam 
shovel,  weight  175  tons,  75-ft.  boom,  50  ft.  dipper  stick 
and  &|-  yard  bucket, removes  the  material  from  the  channel  and 
deposits  it  in  7  yard  ears  at  the  foot  of  the  in-line,  (pictures 
#8  and  9).    The  incline  is  about  180  feet  long  and  the 
highest  point  is  55  feet  above  the  ground  surface.   It 
rests  on  small  flat  cars,  which  move  on  two  standard  gauge 
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tracks,  75  feet  apart  and  running  parallel  to  the  center 
line  of  the  channel.   On  account  of  springs  encountered  in 
the  cut,  the  material  excavated  is  very  soft,  and  when 
spoiled,  flows  in  all  directions.    This  condition  is  serious, 
as  the  spoil,  pressing  against  the  inner  support,  tends  to 
push  it  toward  the  channel,   (Picture  #10),  and  as  a  con- 
sequence, overturning  and  twisting  stresses  have  been  set  up 
in  .the  members  uf  the  incline.   The  dumping  of  the  material 
from  a  height  of  55  feet  onto  the  soft  ground,  has  cause  in 
many  instances,  ujpheaval  of  the  ground,  adjacent  to  and 
even  underneath  the  tiipple  and  as  a  consequence,  additional 
strains  are  cEeated,  (Picture  #11).  An  ingenious  device  has 
been  designed  to  overcome  the  changes  in  alignment  of  track 
caused  by  spoil  pressure.  The  tracks  parallel  to  the  center 
line  are  laid  on  greased  rails ^ at  right  angles  to  the  main 
track  and  when  a  pressure  is  created  and  the  track  moved, 
the  entire  support  is  jacked  along  the  greased  rail  back 
to  the  original  position.   Oftentimes , the  spoil  presses 
against  the  rails  in  front  of  the  flat  oars,  bending  them 
and  necessitating  the  removal  of  the  spoil  amd  a  straighten- 
ing of  the  rail.   If  an  incline  and  tipple  could  be  designed, 
whereby  one  dumping  point  could  be  made, midway  of  the  incline, 
this  difficulty  could  be  corrected,  for  hard  material  from 
the  top  of  the  cut  could  be  dumped  from  this  point, thus 
creating  a  levee  that  would  retain  the  softer  material 
spoiled  from  the  top.   Laying  of  rip-rap  has  been  completed 
for  a  short  distance  (Pictures  #12  and  IS). 
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OOHTaACT  SECT I OH  #10. 
Special  Earth  Section  (See  Print  4). 

Glacial  drift  on  this  section,  was  removed 
practically  to  solid  rock,  by  means  oi  two  Shnable  & 
Quinn  drag  lines,  weight  170  tons,  length  of  boom  120 
feet  and  Zjr   yard  Shnable  &  Quinn  buckets.   (Picture  ,.fl4) . 
The  counterweight  on  the  machines ^consists  of  a  £0  ton 
engine,  10  ton  boiler,  5  tons  of  coal,  500#  water  tank 
and  57,000  lbs.  of  pig  iron.   These  drag  lines  are 
slightly  different  from  the  other  drag  lines  in  use, 
because  of  the  bucket  used  and  the  method  of  applying 
the  force.   This  bucket  dumps  from  the  front  instead 
of  the  rear  and  as  a  consequence.  Is  able  to  deposit 
material  further  away  from  the  cut.   This  bucket  is 
claimed  by  the  ovmers,  to  give  a  greater  reach,  can 
always  enter  the  cut  in  a  digging  position,  can  be 
hoisted  close  to  the  sheave  and  never  becomes  barrel 
shaped  or  turns  turtle.   The  boilers  used  are  of  the 
locomotive  fire  box  type  with  1£5  H.P. 

The  drills  used  are  Ingersoll"Rand  wagon  drills, 
and  are  mounted  on  a  four  wheel  platform.   The  platform 
carriers  a  boiler  that  furnishes  water  to  the  drills, 
steam  pressure  for  cleaning  holes,  power  to  the  engine 
that  raises  and  lowers  dr ills ^ and  power  to  the  traction 
engine  that  moves  the  wagon.   The  drill  is  mounted  on 
a  set  of  leads ^similar  to  the  leads  of  a  pile  driver, 
(picture  #15).   The  rock,  which  averages  about  E7  ft. 
in  depth,  is  drilled  and  shot  in  two  lifts,  the  first 
of  13  feet  and  the  second  of  14  feet.   The  holes  are 
drilled  in  rows,  7  feet  apart  and  staggered  7  feet. 
^DuPont's  non-freezing  dynamite  is  used,  the  amount 
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used  running  as  high,  as  S500  pounds  per  shot. 

This  section  is  a  special  earth  section,  with  a 
50  ft.  ■bottom,  with  one  on  one  side  slopes  to  -4.0  and  on© 
on  tv/o  side  slopes  betv/een  -4.0  and  the  original  surface. 
The  rock  slope  may  be  excavated  in  steps  hut  no  points  of 
rock  shall  project  within  the  theoretical  lines.   Side  elopea 
are  to  be  rip-rapped  above  solid  rock  and  to  -15.0  (for 
protection  of  boats,)   if  so  directed.   The  rip-rap, 
of  average  thickness  of  1  ft.,  shall  be  prepared  by  laying 
a  bed  of  stones  of  varying  sizes,  so  placed,  that  no  large 
voids  shall  occur  therein,  upon  v/hich  bed, a  layer  of  "one 
man"  stone,  shall  be  hand  placed,  with  all  cracks  and 
crevices  filled  with  smaller  stones  and  spalls.   The 
surface  snail  be  finished  to  a  reasonably  smooth  plane. 
In  addition  to  channel  and  ditch  excavation,  the 
contractor  has  required  to  construct  the  substructure  of 
a  steel  bridge  across  the  channel,  tae  substructute 
consisting  of  abutments,  piers  and  v/ing  walls,  resting  on 
the  solid  rock. 

OOEPEAGT  3ECTI0I  #11. 

Special  Earth  Section. 
Section  #11  is  another  entire  earth  section.   After 
removal  of  the  black  dirt  on  the  surface,  by  means  of  Hew  Era 
Graders  and  teams,  the  remaining  glacial  drift  in  the 
channel  was  excavated  h-y   means  of  a  Bucyrus  electric  drag 
line,  #775-B,   The  drag  line  weighs  £40  tons,  has  a  125  ft. 
boom,  a  3^  yard  Bucyrus  bucket  and  needs  a  70  ton  ballast. 
The  base  of  the  cabin  is  about  15  feet  above  the  ground,  and 
moves  on  a  built-up  section  of  channels  and  I  beams,  extending 
parallel  to  the  berm,   (Pictures  #16  and  17).   The  electricity 
is  furnished  by  the  Public  service  Company  of  northern  Illinois. 

whose  line  touches  the  east  line  of  this  section.  A  sub^station 
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haa  been  erected  near  the  east  end,  where  the  12,000  volts 
from  the  main  line  is  stepped  down  to  2200.  From  the  sub-station, 
the  wires  extend  between  poles,  running  along  the  entire  south 
berm.   Transverse  lines  from  these  pole  v/ires,  carry  the 
electricity  to  a  set  of  transformers, erected  on  a  wagon, 
v/hich  follows  about  200  feet  behind  the  drag  line.   At  the 
wagon,  the  current  is  stepped  dovm  to  440  volts  and  this 
transferred  to  the  drag  line.   The  electrical  equipment 
eliminates  coal  haul  and  pipe  lines  and  while  the  cost 
of  installation  of  electric  plant  is  high,  the  salvage  ia 
always  considerable.   Pumping  of  water  in  the  channel 
ia  accomplished  by  means  of  an  American  well  uorks 
centiifugal  pump,  erected  on  afloating  barge,  ^he  pump 
has  two  35  H.P.  induction  motors,  working  two  pumps 
into  one  discharge.  Against  a  50  ft.  head  each  pump  ia 
guaranteed  to  deliver  2000  gallons  per  minute. 

At  the  present  time,  a  Bucyrus  70-G  electric 
shovel,  weigiiing  70  tons  is  being  placed  in  the  cut  at 
the  east  end,  and  upon  the  completion  of  connections, 
will  excavate  the  blasted  rock.   The  rock  will  be  loaded 
into  9  yard  steel  skips,  attached  to  the  boom  of  the 
electric  drag  line  and  then  transferred  to  the  spoil  area. 

On  account  of  softer  material  encountered  near 
the  middle  of  the  section,  the  "earth  section"  changes 
from  the  special  one  on  one  and  one  on  two  combination, 
to  a  straight  slope  from  a  36  ft.  bottom  to  the  original. 
The  rip-rap  section  at  this  point  also  changes,  necessitating 
a  layer  of  rip-rap,  one  foot  thick  at  the  surface  and  about 
3  feet  thick  at  the  rock. 
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COITRACI   yECTIOH   7^12. 
Earth  Section     and     Rock  Section, 
Section  i=12   is   a   combination   earth  and  rock 
section,    the  rock  section,    ooraiaencing  at  a  point  about 
1/3  mile  from  the  west   end.     Excavation  of  glacial  drift 
was  accomplished   by  means   of  an  80  ton  Marion  drag  line  with 
a  loo  ft.    boom  and  a  3^  yard  Page   bucket.     At  the  present 
time,    a  Marion  steam  ahoyel   is   being-  built  weighing  about 
175  tons.      This  shovel,    placed    in   the    cut,   will  load  the 
blasted  rock   into   cars^which  hy  means   of  an  incline  and 
tipple,   will   be  dumped  on  the  spoil  area.     From  station 
708+70     to      712+55,    the    "earth  section"    changes   to   a 
"rock  section"   and  this    section    ia    then  maintained   to 
the   end  of  the   channel  near  ?ay's  Point.     Print  5  shows 
an  average  rock  section  and  details.      The  concrete  ?;all 
on  each  side,   resting  on  the  solid  rock,    is  made  of  a 
1:3:5  mixture   of   cement,    sand  and  crushed  stone, 
with  pieces   of   "one  man"  rock   imbedded    in  the    concrete, 
in   such  a  manner,    that   they  will   be   entirely   surrounaed 
by  at   least   3"   of   concrete  with   no   stone  within   6"   of  any 
form.      To  provide   for   accidents,    "life"   ladders   are   to 
be  placed   in  the  faces   of  the  retaining  walls,   at   intervals 
of  about   500  feet  throughout  the   entire  length  of  both 
retaining  v/alls,    and  two   continuous  horizontal  grooves 
are   to   be   formed   in  the   face   of  the  walls   for   their 
entire  length. 
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SECriOITii  #13  AKD  #14. 
Hock  Sections. 
Plans  and  specifications  for  sections  #13  and  #14 
are  being  prepared  at  the  present  time  and  construction 
vjov'K.   on  these  sections  will  in  all  probability, he  started 
shortly.   The  average  "rock  section"  v/ill  ex'Gend  from 
the  west  end  of  section  ,/-13  to  the  middle  of  section  #14, 
where  a  change  to  a  widened  section,  extending  to  the 
controlling  works,  will  be  resorted  to.   The  controlling 
works,  built  near  the  east  end  of  section  #14  and  about  a 
thousand  feet  west  of  the  intersection  of  the  center 
line  of  the  Galumet-Sag  Channel  and  the  center  line  of 
the  Little  Calumet  River,  will  regulate  the  flow  of 
v/ater  from  the  Little  calumet  River  into  the  Calumet-Sag 
Channel,  oj   means  of  tv;o  pair  of  sector  gates,  swinging 
on  vertical  hinges.   Opening  and  closing  the  gates  will 
allow  passage  of  boats,  as  well  as  regulatin'-  tbe  later 
flow.   Sections  #13  and  7^14  present  many  difficulties  in 
the  way  of  crossings,  railways,  streets,  sewers,  etc. 
and  the  care  which  must  be  observed  in  blasting.   Disposal 
of  spoil  in  the  right  of  v/ay  areas^will  oe  restricted  by 
specifications  as  to  height  of  spoil,  and  by  roadways  and 
grades  in  the  vicinity  of  the  controlling  works. 
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Work  on  the  Calumet-aag  Channel  is  to  be  completed 
by  November  1st,  1917  and  ths  beginning  oi  the  new  year  should 
witness  the  completion  of  another  big  Sanitary  District  project. 

Respectfully  submitted. 
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